Introduction
Adenoviruses (AdVs) are non-enveloped, doublestranded DNA viruses that vary in size from 70 to 100 nm. AdV infections commonly affect infants and children aged around 5 months to 6 years [1] . They are common pathogens of respiratory and gastrointestinal tracts, urethral canal and eyes characterised by self-limiting infection although fatal infections can occur in the immuno-compromised and occasionally in healthy children and adults [2] .
Human AdVs belong to the genus Mastadenovirus, which include 51 serotypes. AdV serotypes 4 and 7 have caused outbreaks of febrile respiratory illness in young adults in a basic military training setting [no references given]. AdVs infections commonly give rise to a self limiting upper respiratory tract infection but there have been several cases of severe pneumonia with pulmonary haemorrhages reported in the literature. However, there are no reports available on cases with AdV associated pneumonia with pulmonary haemorrhage in Sri Lanka. We report a case of severe AdV pneumonia with diffuse pulmonary haemorrhages which lead to the death of a young boy.
Case report
A 14-year old boy with a known history of mild mitral valve prolapse (MVP) and mild mitral regurgitation (MR) came to the hospital with a history of fever for 5 days duration. With the onset of fever he has had coryza but had been fit enough to attend school. Since the 5th day morning (day of admission) he had felt shortness of breath and had developed a cough with intermittent mild haemoptysis. There were no other bleeding manifestations. He had no chest pain, diarrhoea, dysuria, joint pains, myalgia and no history suggestive of a connective tissue disorder such as oral ulcers, skin rashes or hair loss. There had been no exposure to leptospirosis in the recent past.
On admission he was severely dyspnoeic, ill, drowsy with a Glasgow coma scale (GCS) of 13/15, febrile and pale but not icteric. There were no conjunctival haemorrhages, myalgia or any other obvious bleeding. He was breathing at a rate of 48 breaths per minute with bilateral diffuse coarse crepitations and a pulse oxymeter saturation of 65% in room air. Blood pressure was 130/ 80 mmHg and pulse rate was and 110 beats per minute. Abdominal examination was clinically normal.
Fatal pulmonary haemorrhage following adenovirus infection
He was intubated and admitted to the intensive care unit for ventilation. Upon intubation blood started coming continuously from the endotracheal tube. Saturation only improved only up to 82% with 100% oxygen. Intravenous broad spectrum antibiotics (levofloxacin, clarythromycin) and antiviral treatment with oseltamivir was initiated and blood transfusion started. Fresh frozen plasma (FFP), intravenous vitamin K, tranexemic acid and platelets were given.
Initial investigations showed Hb 8g/dl, total white cell count of 13 × 10 6 /μl with 88% neutrophils, 12% lympohcytes and a platelet count of 310 × 10 6 /μl. ESR was 50 mm/1st hour and CRP 179 mg/dl. Coagulation profile was normal. Serum electrolytes showed Na of 148 mmol/l and K 4.8 mmol/l and urea was 9 mg/dl. Urine analysis was normal. Chest x-ray showed bilateral diffuse opacities which were consistent with diffuse pulmonary haemorrhages. Abdominal ultrasonography was normal. Despite treatment the bleeding did not stop and three hours after admission the patient had a cardiac arrest.
The post mortem examination showed diffuse bilateral pulmonary haemorrhages. Other organs were normal. There was no evidence of a pulmonary AV malformation or any other lesion which could have caused bleeding. Blood, urine and tracheal cultures had no growth. Nasal and tracheal swabs for influenza A virus subtype H1N1 was negative. Leptospiral antibodies and anti nuclear antibody were also negative. Histology of lungs showed diffuse pulmonary haemorrhages with characteristic smudge cells (Figure 1 
Discussion
There are only a few reported cases of severe AdV pneumonia causing diffuse pulmonary haemorrhages [2, 3, 4, 5] . This boy who had only a small, non significant cardiac abnormality prior to the illness did not recover despite treatment due to the severity of the infection. All other possible causes which could have given rise to a similar clinical picture were ruled out with appropriate investigations and AdV antigen was detected on immunofluorescence assay followed by fluorescence microscopy.
The clinical pathogenicity differs among different AdV serotypes. Fifty one serotypes of human AdVs are classified into six subgenera (subgenera A to F) on the basis of erythrocyte coagulation characteristics, oncogenicity and DNA sequence [1 ] . Respiratory illness is mainly caused by AdVs serotype 3, 4, 7, 14, 21, and to a less extent by serotypes 1, 2, 5 and 6 [6] . Paediatric pneumonia is mainly caused by AdVs serotypes 1, 2, 3 and 7, whereas serotypes 4 and 7 are mainly responsible for adult pneumonia. Due to the limited viral characterisation facilities the exact serotype of AdV could not be identified in this boy but immunofluorescence reliably identified the AdV antigen.
Currently only symptom based treatment and supportive therapy are available for AdV infections and clinically useful antiviral therapy is not yet available. Ribavirin and cidofovir have activity in vitro against certain AdVs but definitive efficacy has not been shown in trials. Hence, hand hygiene and respiratory prevention are the key to avoid severe AdV infections.
